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R 1 , R'&tfR 3 : P-XtigfcoT. -H. -nnY 

T/i/*/k -co-i»7;i/*;i/, -no?, -cn> 

-OH, -SH> -CO2H, -NR S R'> -COz-fi 
87Vl/*7K -CONR 6 R', — N R 6 C 0—{&.^StT/V 



X : N XtiC-R 8 , 

R<, R\ R<\ R 7 &tfR 8 : [WJ — Xag%oT> — H 
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dr#b i ] ( i ) T*^*n5<t^xtt^© 




R 1 , R 2 Rtf R 3 : HO-XfiSft-pT, -H, -nny 
-ffi»:T/l/*7l>, -O-fflaftTVMr/l/, -S-fitR 

r/u*;i/, -co-ffift7;^;K -noz, -cn, 

-OH, -SH, -COzH, -NR 6 R 7 , -C0 2 -fg 
&TJl/*>W —C ONR'R 7 , -NR 6 CO— (5*8Z/b 20 

X : N XfiC-R 8 , 

R 4 , R 5 , R 6 , R 7 R.tf R 8 : |5| — XHS^oT, -H 
j&B : iMS^XIiZBS^, ) 

im&& 2 1 w^js 1 mmoxt-svuxit^omm^m 
B»*« 3 ] §$>&m 1 aa«©fb^«xa*(?»ai¥» 

KflF««n*tt*««*#tr*lVS!*X*S'x^f l 5 

[f&BOiBfflftlHU!] 
[0 0 0 1] 

[0 0 0 2] 40 

[0 0 0 3] cnSffc£*©fMJ*WEii» mjl¥ria5(i: 

(cAMP) <D^S^-efe57'7 ? -;bi!v'^^-^ 
SttftU c AMP(0»SBlX'$5*X*->' so 



IXf7- If (PDE) SrffiS-rsC^c.tDi&fflflSF'i© 

tOffeS, (P^f4 69. 207-214 (1992)) » tSMfa c 
AMP iB«<D±#{±, $&Vffitt?ttiCW!)»M*? I * 
ec-TC ttffclSftTfc!) (Clin. Exp. Allergy. 22. 
337-344 (1992), Dmgs of the Future. 17 . 799-807 
(1992)) , qiM&Vi<D&micmW}V&Zo 
[0 0 0 4] LfrLfttf&« *V>3->mm#tilfnE.& 

T*&&ttmm<D&&im}ttmzfmrzcLt o. c yc 

lie Nucleotide and Protein Phosphorylation Res.. 1 

0. 551-564 (1985), J. Pharmacol. Exp. Ther.. 257. 

741-747 (i99D) , $fc, pmmn±fw&tt*tav j p-r 

?Z£ttf%\lbt\T^Z> a — » % PDEti'>4<tt,I 

XaaftllCSV^feSC tftW^nt!?/£ (Pharmaco 

1. Ther.. 51. 13-33 (1991)) o Iffc IVS?© P D E 
?^U^K©4'T-fe^7/v'V3 .5 -+f-r^U'y^- 
U >K (c GMP) £f¥/BT5<:£ft<, cAMP*1# 

[0 0 0 5] IV?S PDE EBiSS'M, */t/*-y Mc 

U «I©Jf^ffl^L (Eur. J. Pharmacol.. 255. 253-2 
56 (1994)) , tifW$frt><Dmm&m& (MBP, EC 
P) (DiBte&tofflTZ (Br. J. Pharmacol.. 115. 39-4 

7(1995)) ct^ie^nTi/^, zzKimmn (e 

X* = >, LTD.) lC«fc£^GI¥nt?£5© 

iRiffitWLffllSlJf^ffl^-rCi: (Br. J. Pharmacol.. 1 
13. 1423-1431 (1994)) „ HBJilK:i3K m^f 2> £Wt>tl 
T^Sif^ hf}'f>'~U£>%> I L-4(0a^ffiS-r5C 
£ (J. Invest. Dermatol.. 100 . 681-684 (1993)) „ 

fSCi: (Fundam. Clin. Pharmacol.. 6. 247-249 (19 
92)) , m^M®M{ZLtt\,TtoMftm*7r<tC.£ (Eur. 
J. Pharmacol.. 275. 75-82 (1995)) * 5 S§^tlt^ 
So iot> IV^PDESa^MglJff^^l/MffiSfe 

3S6SiJ i: ft •? #3 c tf#m£*iT^£ 0 

[0 0 0 6] IV^PDEra§lgtt^-r5^7^'J^> 
8f»{*£ LT, TIE— HSST*m^n«lH.5H-X«3H.5H- 
^5^/[4.5-c] [1 .8]^:7^U->-><-4-*>Sfaftt:*<J. 
Med.Chem.. 35. 4866-4878(1992)&tfEP459505^$8fc: 

[0 0 0 7] 
[ft 2] 
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[0009] 

d E%ft#a»o»?»fc:iBsu wmm<D'>*^i*M$. 
mMmoymsisimAoyfm • *&«K:*rfflft»f«ft^«* 

[0 0 10] 

[B!S%^-r^/-cJ6<D^g] *%fE#^t±, iv§ypD 

fee *jswi4, tie— ass ( 1 ) f/f^nsiis 
[001 1] 

[ft 3] 




[0012] ca«t«oE^ttWTo«**s-r. 

R 1 , R 2 RtfR 3 : IS)— X«S4^.T, -H, -/\oY *o 
>. -<K«T/l/*/l/, -OHBKTJU^r/k — S — (BcJK 
T/l^/K -CO-ffiR7Wyl/, -NOz, -CN, 
-OH, -SH, -CO2H, — N R 6 R 7 , -COa-ffic 
^Z;l/=^/K -CONR 6 R 7 . -NR 6 CO-fi»7;V 
-^*n7';Mr/l'Xtt-7 , l>— /k A : @#!£ft 

^D7;|/y-;k B&^nTl^T&.fcVT'D — /I/XttB 

nrv fe «k t, -"nt 1 a T V — ;K 
X : N X(4C-R 8 , 

R\ R 5 , R«, R 7 Rtf R 8 : n— XttAft^T. -H so 



£18 : *$£^Xfct=fll££. J-XTiBJ^o ) SEfc, #5gl8 

k: *ntf. 5 &V1-71-V vymmwxitt<om&?s 

[00 13] 

/Id £LT«, »SL<»±Uag&l~3ffl©7'/b*/l/-e 

uTl\>*rfrl it. »$L<B^3~8fflOf^n7 
jVWV&Zo ri/taTJWr-JlJ It. W$L<ti^ 

la 5 ~ 8 b?;^-;!/!'*^., rry— /W 

ti, ^&6~i4ffl©5fSSiK{fczk3RS*iSi*b, Sf$ 
L<tt7i-;l/ffe5„ r/\TB7U- 7kl (4, SfSL 

?* 1 ~ 2ffitt5«SO 5~6*5f««'Nf DSST 

/k ^i-;l/T*feS 0 
[0 0 14] B&£*lTVT ! E>«fcV> rs/^aT/I/*- 

/i/j , r->^D7/^-;i/j , rry— yi/j xi± r^-r 

D7'J-W ©Hffcto&B&Si: LTB, -Any>, 
H»r***, -S-ffitt7Vl/ 
*/k -CO-ffi»7/V*/W -NO!, -CN, -O 
H, -SH, -CO2H, -NR* R b % -COa-fflcSST' 
/Hr/k — CONR"R b , -NR»COffifK771/4=-;l/# 

mf<bn (R"&.tfR"t± % us— xttSftoT-Hxa- 

/l/T-fe^o Oxny>j li, F, CI, BrStfl*^ 
■To 

[0015] sHMifkfttttt, -»S CD te*v»T % 

X = C - R 8 (D#a, -T = £V[1 ,2-a] [1 .8]i-79-V ~J 
X = N<Qi§£\ W5^V[1.2-a]tfU H[3.2- 

[0 0 16] ^Wb^fSKiB^tt^SSfci^Tti^ 

SH^tf&D. cnicS-5< (R) ft, (S) ftOft^ 

[0017] *»0Mb£»ti\ &f*&ntBX{±B&a©S 

«{b*SE«s, 3>>{b*^K, mm. mm. u 
>K^o«t«», ^se, mm. -7uv*>m. 

m. 7D>|, n/N^^, 77A», TVuyt, a 
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x.*>xfrfrym, 7z.'<5¥^& ?;i$a>mm<D 
m®mt<omttimm. + hvv a. au^a, 

75X xf;l/75X x^/-yl-75X !) :* 

e.n5o setc. *^wft^i (i) 

[0 0 18] (SJgffi) ^^{t-g^iR^oisai^w 

mtLTtem?LlfyV-Z/ (Greene) Stf^-yry (Wut 
s) If-, TProtective Groups in Organic Synthesis 

asir 



CO 0 1 9] 
Ut4l 
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[0020] l 1 «ststa*^-r. ) 
*mmtvvisji*hz/mm# (id tc-«^ (no 

T-S^nS^ 5 ^y-;l/R*ft:«rS^^-B:*^fk^Kl 
(la) *»«73ffi-efe.5 0 L'tfTTsTEmmtLZlt. 
»SL<«. /Nny>^ **>*7l<*x/l/**-x p- 

□ □*/l/AS§<D^ny>{b^{[^ifm h;l/ 
x>\ +->UX d n-o-lf >^£D^S®tMk*^ 

xx/|/X-f/Vf©l-f^ N .N-> J y^;U*;i/A7' 
5 F (DM F) , K,H-i/7^7'th7iF (DM 
A) » M-^^;l/tfn'J K>^OSJStc^g14^%«?g^ 

IHLT«\ krys>**h>«*f* (ID (II 

i) r^ztiz-f ~L?v-/\<mm&itttmwgL< i±- 

JfS2SS!i£ 
[0 0 2 1] 
[ffc5] 



rf-L 2 
(IV) 




[0 0 2 2] (^ x R"(i-^S[i~5{@CD7';l/^ 

*«Mft'&««fR , !b»7 , /l'4 1 /b«T?**fk^«b (Ic) 
R'tf*^/l/£-7&S:*RI£fl:£4fe (lb) *Z/l/*/Wfc 

^fk7j<«^ x-x/l/S, 7Vl/n-/M§i (**/- 
;K x*y-/i/^) , dmf, ^^^;l/X;l/*^K^ 

(DSfSfc^jSis^ws^^, it^m db) hft^j 
(iv) f:*ssfcsvH±-^ii*ittffl^T, temmm so 



S (TkiRfb^-hU^A, tert-^h^>*'J^A. 7+ 
/H>^?A. 'Jf-^A^yya tf;l/Z5 F„ ^hUr> 
A75 Fx ftft^/l/V^v-^A^) <D#£T> ?SSp 

[0 0 2 3] 
[fk6] 
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¥£w<t&®i de) *mttmx-3b%o fcj&itMTkmitv 

C002 4] Sg4S& 
[ft 7] 




[0 0 2 5] (5£4\ R Y (±-<£^T;b+;l/^-ro ) 

(b», 3l£iI#T$y{bil<b^Sci:ic<i:D*MW{b£- 
*S (id) *?i5^aT*fcSo 77l/3vl/fbK*S«\ nay 

(r-fehv. 2-7"^y>^F) , dmf, dmak. 

<b^% (v) fc7 , ;l/*;Wt»t*a«**v^tt— 



R* R 3 

)— < 
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[0026] r = y ikiSftasti/Nay ><t^{t7k^ 

(vi) iiT^sitmttt^m&zwt-ttmii 
it, »*b<a, t^-t, xmrz/^-vi*. mm 

T^-VLlT'&Z* ±M<oW-Wt-^m (v) «, Tie 

[00 2 7] 
[(b8] 




(VIII) 




[0 0 2 8] *SJSfitfU^>^»f* (II) 40 

(vii) X'^ktti^^9-v->^T=.>mm^Rit^ 
it&vm (viii) tu ^i^^sKk-r^ctfcj;?)^? 

#VW>**>Vm&. (V) ^»5lSf$5o 88! 
SlS{i^#SU*(k7k^> x~ r/l/«> Z/l/n-zHiX 

T» (b£% (II) fcfb^K) (VII) ^^SfeS^tt- 

ny>{b^<b7j<^^ ^wmBu&m&xn^-T/m so 



sssi6K:^?SHta:JS««t>, (b^%i(viii)i:^(b^J^^« 

jt^S-yr§±T-WfJ^«^feS e Jjgftfb^r (ID 
B\ WO97/19O78&ffil9-2lHlcgBig02r&t<: £ o T-a-fiSt 

[0 0 2 9] ±fS#tait&{c«kO»e.n/c:R^fi!c^ 
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■%<Dit&8inFzmi&&m lt?t5 c sag 

[0 0 3 0] 

[MW<D$hm P D E PflSffffltcoi,^T{±cn$t?fc I io 
^tCIV^PDEOffiSlStttCfinT^D, IVUPDEtf 

m^r^tf) s sesm^ife. it#ii£&£« ^A^sygs 
cards) <D^m 'fem\t\,xmm-e& 
z>o mic^m^mmco^ • femmt hxmmx^^ 0 

[003 1] MtC, *^©fk-&%{±, IV^PDECOII 
(IL-K IL-4, IL-6MTNF (Mmmt 

y*. rtf*tt>'3 7> 1 y^AHHMHtttJlilfiL 
f»>fs»>tW, JIHfe, flSft OBMfttftf 
-OPX) , flHFF£ iSflS^ft. >LN®i«a, 83i 

[003 2] *f»B{fc^#I«Djg«W IVS! P D E IBSffitfe 

(1) IV£!PDEIB«&tHH£ttlft 
1) IVS P D E <£>*»g 

itACN^y >5aasf*tsifli5oo m nc-r+x k =? > 30 

(396) ^a*il7j<200 mPfcj&taU 37t\ 40»M-<>* 

*@IRU- HetiSM^ i£®^«?£A (140 mM HaCl. 
5 nil KCl. 5 mM^/l/H— X. 10 mM hepes. pH=7 .4) IC 

Jg, 450G, 40#M3iB"l*3i&U *K^HfcSBS^ 
Bi:^»(SUfco SBK3*»B*««?RB (140 mM NaCl. 
5 mM KCl, 1 mM CaC12, 1 mU MgC12. 5 mM 301/3— 
X , 10 mM hepes. P H=7 .4) T* 1 mW»'^ SSgQ^ 
8?B^BISFIN (50 /iM phenyl-methyl-sulfonyl-fluori 40 
de, 5 /iM peps tat in A. 40 /iM leupeptin. 20 /iM apr 
otinin, 2 mM benzamidine) ^^tfi^ffifSC (20 mMBis 
-Tris. 5 iH^ftiy^y I /l/ . 2 mM EGTA. 50 mM 

mm± k u * a . p h=6 .5) *»j h a >&cne 

^S«^«T-^fla*«@L, ffitfr (4"C. 100.000G. 6 

[0033] mffimcx'wmitztirci .6x10 cm Q-t 
*wb£ ufc. 0 .05~i .25 ioot- h y •> h.amm^mm » 
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%#WrS«»jgC200 ml%ffl^TPDE*}Sl8U 5. 

0 ml»®40**IlllRLfco #»B*cAMPMcGM 
PfWPDESttC^TWLft. Ml+cGMP 
-elite < c AMP©f^WS14%*L. fro, 10 /tMO'J 
75 A (rolipram: IVS! P D E jS&fftKSS'J) fCfcOft 

»«tt*«5fe Lft»a^«46. ws! p d e mmm&tttii 
n+ztttbwsmmh Lxmrn^rco 
[0034] 2) m9m&m7£& 

SC»{k^a«mM<DiBS*40 mM h U X- H C 1 (pH=8 . 
0) „ 5 mM MgC12. 4 mM H?/- /K 0.3 

/iM$/nX*~ F (cllostamide : 1 1 IS P D E g#?#Jffi 
SH) » 1 /iMc AMP, 10 niPH-c AMPRtflV^P 
DE»i^}gjS©-&WbTV^S/Sig^ffT*30t;, 10# 

U It 1 OL- y h<DS -jt{r\s*nr—&*t1m*.30 
t, lOStfaK/SS-S, )\>\ mi^riin^.SfS^± 

KJSffi{±Dowex lx8A^A^ilL*^S?^«r® 
tt»8tt*afieLfc. IC50«IVSPDE 
Of^WS14^:50%ffiS-r56ES^fc:^IigSi:LT, #{t 

[003 5] (2) «-aPDE»c^-rSffl^g14S!)Sffi 

i ) *^<k^%i<oiv^ p d e tc«-T5)S*?i4^w«-r 
s rci6tc wo97/i9078^$af 37Wicmw.<oJj& t mmc 

2 ) E^jStta, mimv/m PDE KSgttiBJ^&cOO .3 
/iMv-PX^ 5 F£rl0 /xMa'jy^Alc^T. I^fillc 
fTofc fcZ-cU l®PDE©)|&a, 1 /xMcAMP, 
10 nM 3 H-c AMP^r^-n^m /xMcGMP. 10 nM 3 
H-c GMPlcf^TfTo/co ±feS*tg1ti!lSIS^O 
J^m, *^H^{t^tifin/c:S^^I IVS P D E ffi^ffitt 

[0 0 3 6] *^{k^X«^0^(D 1 SXti 2 

2>o &mmwk km. ts-y^m. mm, mm. m 
mmiozzmntSL^ &zwiB&, mmmomtm. 
m&m. m&M&2>wn&xmmiz£zimai9> 

0.001 mg/kgTbSlOO mg/kga^-efeD, Ctl* 1 [Hit?, 

r#ffiie#^nsii^(±, a^. j^ai [^fc^o.ooi 

mg/kg7!;SlO mg/kg<DlEHT? 1BK1 IaI7I»MftSclslS# 
«ti*. «XO*&tt» 5i«, JKAlEiafcOO. 

0001 mg/kgTiMl mg/kg©iSffl-Z? 1 BfC 1 ©TbMffi^lHl 

^OJ&&f±0 .0001 mg/kg75Sl mg/kg©ffi 

at* i am i mjiMSStiHis-^^tiSo 
[0 0 3 7] *fl^K:J:SSPa#<ofca&©H«affij««j 

thru, mi mi. miam»m^M, en* 
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X. asES-byl/D— X. "rl/?>. #y /Ufay F 
>. y*W&T/l-5>Sr^^>7A3Fi:ig£;*n 

tarn. n^axf-rv ym-r^'^^^^o^^mm 
^mmmrv *-m**a&9 a©* ? fcjwssu. -5 ? 

fcf/Hr;l/n— x. t FD*^:?*ntf/l/;rf?-/-l/-fe/l/n— x 

[0 0 3 8] 8a»#0fe&<DftttiB/£tttt. Xftlttli: 

CT^ffiKS*, x*y-/p;£$tr 0 c 

[0 0 3 9] lf«P«^<Ofe*i)fl!)ffiM»li:LTtt» MM 
5o *tt©*«*U MWWfcLTtt, 0g*.l*&l»S88 

£9*7*3— *'JVM- F80 *tf 

mm (<suuiirfr*s.ym* 7x/^^>d <D£?fc 30 

[0 0 4 0] 

[0 0 4 1] ###»Jl 40 
y*"7A5>-f V:/nlf/V75 FR 

T'gEfbbT2-^an-3-(3-^na-^>'V^;l/)tfyy> 

##0fl2 

Z-jrnD'^'/s h y /l/*. TkSRffc-*- y 7 A#£T. 
7-teh-hU>l/fcEJSfc» 3Nffig!7|<T'Jra7j<«-S¥LT. 
3-(2-^DD7i-;l/)-34*y/D^>-|-!)/l/* 

SSt!l«V'J>St-i[Rk5W»LT < 3-(2-*an7 
i-;l/)-3-jt-*y7 , n;<y75K*Sft. c*v£. 1.1- so 
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->-y Y**-z-7*/->kSjfftu **~>m<tv>t&. 

J&£-ttrT. -3- (2-^ a o^oy^/]/) -6-^ ^yl/ 

ey 

##0<J3 

2- ^ □ a -6-/- £4 - £ a a 7 y 
*i"7A7n5 F^RJSS-t*-. 2-?an-3-(4-^an^ 

vyv/io -6-y y ->'y^fc 0 

##P4 

3- 7~nt^>y- h y;P*fflt\ ##«RJ3 i:l^eitC3-(3 
-7n^>^/W -6-/^;U-2-fcf'J FV*^. cn 
§p-h;U>X;l/to/l/fn'J KfcfiJfr£«T, 3-(3- 
7ot^>-/Y;l/) -6-^^;i/-2-( P - F/UVXW- 
/l/**^) tf y ->* >^7c 0 

##0!l5 

#&T. Z-feh-hy/UtSJS^-^, tt~F, #^#J3R 
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